
June 7,1960 G. B. LUNDEVALL 2.939,783 
ZINC REFIN?NG 

Filed May 16,1958 2 Sheets-Sheet l 

? 
// ////// 
//////// 

Gus/a/ %m ZU7/evz/ 

  



June 7,1960 G. B. LUNDEVALL 2.939,783 
ZINC REFINING 

Filed May 16,1958 2 Sheets-Sheet 2 

Hv=Ti?? 
Cvs/avzonzzaeva/ 

  

  



UnitedStates Patent Ofce 2.939,783 
Patented June 7,1960 

2.939,783 
ZINC REFIN?NG 

Gustav Blom Lundevail,Hofsgate 17, Larwik, Norway 
Filed May16,1958,Ser. No.735,872 

cum? priority,application Norway May22,1957 
17 Claims,(CI,75?88) 

This invention relates to a process and apparatus for 
refining impure zinc and old die cast alloys. Its object 
is to provide a continuous process and apparatus forzinc 
refining afording substantial advantages with respect to 
heat economy and rendering a zinc metal of high purity 
and ingood yield as well. 

In a preferred mode of carryingoutthe process accord 
ing to the invention,the zinc-bearing metal to be refined 
is melted in a first processing step and conducted to a 
first distillationzone from where nearlypurezince vapors 
areobtained,and from where the remaining molten metal 
is conducted to a second distillation zone,where heatis 
applied suficient to vaporize substantially all or at least 
a major part of the zinc contained in the melt,these 
vapors beingreturned to the first processing step and the 
impure molten metal residue being drained from the sec 
ond distillation zone. 
The vapors from the second distillation zone,if highly 

contaminated,may be subjected to a fractional condensa 
tion to remove high boiling point impurities before the 
vapors are returned to the first processing step. These 
vapors,or a part thereof,are advantageously condensed 
on liquid metal in the first processing step,whereby the 
1atent heat of the vaporsis utilized formeltingthe charge 
which,together with the condensate,flows into the first 
distillation zone. 
In this distillation zone a Selective evaporation takes 

place from the molten metal fowing through it,which, 
together with the increase in zinc concentration resulting 
from said condensation of zinc vapors coming from the 
second distillation zone,produces zinc vapors of a high 
purity,which vapors,on leaving the zone and if desired, 
mayeasily be purified to give a special high-gradezinc of 
99.99?percent purity, 
By applying the well known principle that iron and 

aluminum together form the compound AlaFe,which, 
owing to its low density,accumulates on top of the zinc 
melt,a preliminary purification of the melt may be ef 
fected,by which harmful iron is removed,If not re 
moved in advance,such iron,which has a low solubility 
in boiling zinc,might cause serious dificulties during 
the following extraction of the zinc by a distillation proc 
ess,the iron having a high melting point and being difi 
cult to remove, 
Theprocess accordingto the invention will now be ex 

plained in detail in connection with the drawings,which 
diagrammaticallyillustrate embodiments oftheinvention. 

Fig,1 is a horizontal Section of a furnace adapted for, 
application with one embodiment ofthe invention. 
Fig,2is a vertical Section taken along the line II?II 

in Fig,1, 
Fig.3 is a verticalsectiontaken along the line III?III 

in Fig,1. 
Fig.4is a vertical section taken alongthe line IV—IV 

in Fig.1. 
Fig.5is a diagrammatic drawing servingto explain the 

principles of the invention andillustrating a further em 
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2 
bodiment including some additions and modifications 
with respect to thatillustrated in Figures 1 to 4. 

Solid arrows in the drawings indicate directions of 
solids or liquid fow,while dotted arrows indicate vapor 
fiow. 

In Figures 1 to 4the furnace,whichis made of a fire 
proof material,is designated by1. The metal to be re 
fined,advantageously consisting of raw zinc,old zinc or 
die cast scrapis fed into the melting chamber 3 through 
the openings 2. The liquids in the melting chamber 3 
and the condensation chamber 4 communicate through 
submerged openings 5 in the lower part of the partition 
wal16. 

Zinc vapors from the distillation furnace 7,which will 
be described later,have access to the condensation cham 
ber 4,which is inaccessible from the outside,through the 
duct 8 and are condensed on the molten metal,the latter 
thereby receiving the latent heat of condensation of the 
vapors,whereby,owing to the circulation and heat con 
ductivity of the melt,the metal charged in the chamber3 
can be melted. 
A zinc pump of adjustable velocity may,if desired, 

easily be installed at the exit of the melting chamber 3 
in order to circulate the molten metal between the cham 
bers 3 and4and thereby achieve a suitable heattransfer, 
The metal charged is subjected to a preliminary purifi 

cation in the melting chamber 3,from which impurities 
in the form of ash,pieces ofiron and the like easily can 
be raked out,or,if the supplied impure metal contains 
both iron and aluminum,crystals of said AlaFe may be 
formed at suitable temperatures,constituting a layer on 
top of the melt,and may be removed in the form of a 
mush. - 

The partitionwall 6,as indicated in Fig.2,extendsinto 
the meltto a depth ofabout15cm.(6inches). This pre 
vents said impurities from findingtheirwayinto the con 
densation chamber 4,from which the pre-purified metal 
by displacement is caused to fiow through the lower pas 
sage 9 and via a duct 10 to the first distillation furnace 
11. When slowlyflowing through the duct 10 the metal 
is heated to a temperature near the boiling point ofzinc 
(906 centigrade)by the countercurrent flow of super 
heated vapors leaving the distillation furnace 11. 
The heat required by the distillationfurnaces11 and 7 

may be supplied in various known ways,for example by 
the combustion of gas or oil in a chamber above the 
melt,but Separated from the latter by a curved orarched 
ceiling made from SiC-stone,which provides for a very 
satisfactory heat conductivity and radiation to the metal 
bath beneath. In the preferred embodiment shown the 
heatingis efected by means ofgraphite resistorsh,which 
have been employed by the inventor for years and with 
good results,These are mounted on supporting walls 
and arches s and n respectivelyin the furnace chambers 
where they are protected by thezincatmosphere,Auni 
form heat of radiation,simple means ofregulation anda 
stable performance are thereby achieved, 
The distillation furnace 11 may consist of onechamber 

or several interconnected chambers(Figures 1 and 2 
showingtwo chambers as an example). Dueto the high 
zinc content of the melt in furnace 11 the temperature 
will adjustitself to that of boilingzinc(906centigrade), 
whereby pure zinc vapors are evolved and permitted to 
escape through the opening15 and the duct 10,from 
where the vapors may enter a lead fractionating column 
33 before being condensed. 
The impurities having higher boiling points than zinc 

will remain in the melt offurnace 11 and become more 
concentrated towards the exit, 

ft is a significant feature of this invention,however, 
that a relatively high zinc content is maintained in the 
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melt leaving furnace 11,via the submerged passage 12, 
so thatzinc vapors of a high purity can be produced, 
The second distillationzone,i.e.furnace 7,hasthe pur 

pose of extracting excess zinc from the melt entering 
from furnace 11 and to concentrate the impurities in the 
molten residue,which may be removed without an ap 
preciable loss ofzinc. 

This requires a higher temperature than foundin fur 
nace 11,and consequently the vapors driven of from 
furnace 7will be relativelyimpure,whichis not of prime 
significance Since they are to be condensed and redis 
tilled as already mentioned. In order to prevent these 
vapors from mixing with the pure vapors from the fur 
nace 11 and thereby contaminating the product,itis an 
important feature of the invention that substantially all 
of the impure vapors are condensed,and further that the 
heat required for melting the charge as wel as heat re 
quired to cover losses from the melting and condensation 
chambers,is Supplied by condensation of zinc vapors 
coming from the Second distillation furnace 7,al of 
which reSults in that the melt fiowinginto the first dis 
tillation furnace 11 consists of a mixture of pre-purified 
moiten metal plus an even purer condensate,This melt 
will,therefore,contain a higher percentage of zinc than 
the metal charged and,moreover,the rate of fiow of 
molten metal into the first distillation furnace 11 will be 
higher than the feed rate of the charge,These advan 
tages are achieved without sacrificing any part of the 
heat economy. 
The metal residue in the Second distillation furnace 7 

is discharged through the outlet 13. fn orderto facilitate 
this operation,which is not necessarily continuous,the 
second distillation furnace 7 may be divided by a weir 
?4 So as to form two basins A and B. The hot melt 
overfowing the weir 14 will contain a high percentage 
of impurities and correspondingly less zinc,practically 
all of whichis driven of during the time when the melt 
remains in basin A,where the temperature is relatively 
high and adiusted to give satisfactory zinc extraction, 
preferably by control of the electric power input. The 
liquid level in the basin Afar from the inlet 12 may be 
lower than that of the basin B,So thatif the residue is 
discharged intermittently from basin Athrough outlet 13, 
the deeper melt in the basin B will still constantly con 
tain suficient zinc to maintain a considerable vapor 
fow through the duct 8. This tapping operation re 
quires a relatively short period of time,and by the 
fnethod described the distilation process going on con 
tinuously in the furnace 1 need not be disturbed, 
The folowing calculation gives information about the 

weight ratio of metal charged and condensingzinc vapors 
Supplying the necessary heat to the melt inclusive of 
losses. As an example an hourly charge of 556 kgms. 
of remelted die cast scrap containing about 91.5% Zn 
is aSSumed, 

Cal./h. 
For melting and heating to about 650 

centigrade about 108 cal./kg,are 
required,9r --------------------- About 60,000 

To which are added heat losses esti 
mated to ------------------------ About 60,000 

Heat required ---------------- About 120,000 

In order to supply 120000 cal./h. about 277 kgms. of 
zinc vapor must be condensed,In the example given, 
the charge amounts to 556 kgms. of metal alloy per 
hour,Adding the 277 kgms,of zinc condensate it fol 
lows that 833 kgms of metal per hour wil flow from 
chamber 4 to the distillation furnace 11, 

In practice the evaporation of zinc in the distillation 
furnace 7 can only approximately be adapted to the 
amount ofzinc condensing in the chamber 4. However, 
an exact adjustment in this respectis not required,since 
the invention permits zinc vapors from the first distilla 
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tion furnace 11 to fow into the duct 10 through the 
opening15 and further through the opening16(Fig,4) 
into the condensation chamber 4if the pressure in the 
latter chamber should be reduced by too slow evapora 
tion in the distillation furnace 7 Inversely,should ex 
cess vapors from the furnace 7 find their way into the 
duct 10,no harm would be done,This comes from 
the fact that the relativelyimpure vapor from the second 
distillation furnace 7 is purified in passing through the 
condensation chamber 4,contaminating metals with a 
higher boiling point than Zinc precipitating owing to the 
favorable conditions provided in this chamber for a 
fractional condenSation,This is considered to be an im 
portant feature of the present invention, 

Referring to the example above,an approximate ma 
terial balance would appear as follows (charge weight 
after removal of dross and mush): 

Zine 
Total 

Kgms.?h. 1 
Kgms. Pereent| Kgms, 

Charge Supplied------------- 556 506 91.5 
Zing COndenS3tg returned 
from the SeCond distilla- abot1? 
tion furnace 7------------- 277 277 100 

Meltonteringthefrst distl 
1ation furnaC811----------- 833 783 ?4 

Product or zinc vapors 6x 
peled--------------------- 500 500 100 

Melt entering the seCQnd 
distilation furnaCe 7------- 33? 283 85 

Zing vapors returned t0 th3 about 
CondensBtion Chamber4--- 277 277 100 

Metallic residue discharged 
from the sgo0nd distilla 
tion furnace 7------------- 56 6 10,7 

BStimated yield ofzinc------ 
? 

Note that in the first distilation furnace 11 the melt 
will on an average contain 

94?85 
2 

about 89.5% zinc,This percentage is So high that the 
zinc vapor will be of a relatively very high purity,which 
will facilitate a possible subsequent refining in fraction 
ation columns with the purpose of removing impurities 
Such as lead and cadmium,So as to produce a metai 
containing 99.99? percent Zn. 

In Fig.4 is shown how a "lead fractionating column" 
may be adapted to the apparatus of the invention,with 
a view to such further purification,Zinc vapors from 
the first distillation furnace 11 enter the column 33 via 
the opening 15 and the duct 10,giving of excess heat 
along this passage. 
Using graphite heatingelements,the energy consump 

tion in refining 500 kgms./h. of Zinc,including heat 
losses from the furnaces as well as from a subsequent 
"lead column,"is,roughly: 

500/506.100 equalling99% 

18t distillation furn8Ce 11: 
@) Vaportzation of------------------ ö00 kgms?ztnQ 
(?) Vaporization of------------------ 200 kgm3?zino reflux for"ths 

lead COlumn* 

700 kgms?zine 370kw 
*ransformer and fürn&c6 losses estimated tó-------? Ab0Ut ?10 k*? 

S?------------------------------------------ About 480 kW? 
??????? 

2nd distlilation furnac6 7: 
(c) Vap0rization of277 kgms,zinc------------------ 150 kw? 
TranSformerand furaac8 loSSe8 estimated to......? Ab0ut 90 kw? 

Sun------------------------------------------ About240kw 
Energyrequirement for b0th furnaces: 

Total----------------------------------------- About 720 kw? 

which,with a production of about 500 kgms. of refined 
zinc per hour,corresponds to about 1440 kwh./1000 

75 kgms,zinc. 
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The embodiment shown diagrammaticaly in Fig,5 
1argely comprises the same elements as have been de 
scribed above,with certain modifications and additions, 
and corresponding elements have been given the Same 
designation numerals with the addition a,and may be 
constructed similarly and from the Same materials as 
indicatedin connection with Figures 1 to 4. 

In the embodiment shown in Fig,5the metal to be 
refined is fed into the melting chamber 3a,which is in 
liquid communication with the condensation chamber 4a 
sothatthe metalin the chamber3a may be melted when 
the chamber 4a is heated. In the melting chamber 3a 
impurities forming a mush 21 on top of the melt are 
skimmed of and removed through a channel 22. The 
mush maythen be cast into pigmetal for Separate treat 
ment or subjected to distillation for instance by being 
conducted still hot to basin Aa of the distillation fur 
nace 7a. 
The pre-purified melt coming from the_condensation 

chamber 4a is conducted through a channel23 and into 
the distillation furnace 11a in which purified zinc vapors 
areevolvedandconducted through the column33a This 
columnservestoisolatemetals the boilingpoints ofwhich 
are higherthan 906 centigrade and is mounted for co 
operation with the first distillation furnace 11a,so that 
the condensate from the column 33a is returned to the 
furnace 11a,A correspondingly higher amount of zinc 
vapor must then be distiled from the furnace 11a and 
so thatthe latent heat of condensation will cover the loss 
of heat from the column and maintain a reflux required 
forfractionation. 
The zinc vapors from"the lead column°33a are con 

densedina condenser29and fedinto a column 30in any 
known manner. The column30isafractionation column 
mounted on top of a separate distillation furnace 31 and 
serves to remove impurities with lower boing points 
than zinc,for instance cadmium,Such impurities are 
condensed in the condenser 32,while zinc of a purity 
of99.99?percentistapped from the furnace 31 at the 
foot of the column 30. If desired,the purified zinc may 
thenflow into an alloysump from where primary die cast 
metalis cast into ingots, 
· The distillation furnace 11a is heated in the same way 
as described in respect of the furnace 11. The remain 
ing meltis continuously conducted to the distillation fur 
nace 7a,which is heated in the same way as the furnace 
7previously described. 
Thezincvapors evolvedin the furnace 7a are conducted 

through the channel24,and ifthey.contain a relatively 
1arge amount of higher boilingimpurities,the vapors may 
advantageously be conducted through a fractionation col 
umn25,in which such impurities(for instance lead)are 
condensed and return from the foot26 of the column25 
to the furnace 7a. Apart of the vapors thus pre-purified 
are conducted through the channel 27 and into the con 
densation chamber 4a in which the vapors are condensed 
on molten metal which is thereby heated to a highertem 
perature owing to the latent heat of condensation being 
absorbed,As already mentioned this heatis utilized for 
melting the metal to be refined. The part of the zinc 
vapors coming from the furnace 7a and being purified 
in the column25 and which are not required for supply 
ing heatto the chamber 4a,are returned to the distillation 
furnace 11a vie the channel28. Vapors and condensate 
may be conducted into the furnace11a together with the 
main stream of molten metal being supplied through the 
channel23,wherebythe temperature of the meltis raised 
owingto the condensation ofzinc vapors. 

Should the Supply of zinc vapors from the furnace 7a 
beinsuficientforprovidingthe heatrequiredforthemelt 
ing processin the condensation chamber 4a and the melt 
ingchamber 3a,thenzinc vapors may also be conducted 
thereto from the furnace11a via the channels27and28. 
Owingto the selectivity of the distilation taking place 

in the furnace 11a and the fractionatingefect of the lead 
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column,thezinc vapors from the column 33a wil be of 
a high purity and may,if desired,be processed_further 
in the column 30 for removal of impurities with lower 
boiling points than zinc. A zinc of particularly high 
purity,e.g.9999?percent,maythus be obtained. 

Although the embodiments of Fig.5 comprise various 
features notshown forthe furnace structure of Figs.1 to 
4,itwill be understoodthatany orallsuch additions may 
be combined with this structure. Especially,the vapor 
outlet34in Fig.2 may be connected to a reflux column 
suchas 33a,followed,if desired,by a "cadminum col 
umn"such as 30. 

I claim: 
1. Acontinuous process of refiningimpure zinc which 

comprises melting a charge of zinc-bearing aHoy,con 
ductingthe resultant meltto afirstdistillation zone,main 
taining the temperature of the melt in said zone substan 
tially at the boiling point of the zinc thereby generating 
purified zinc vapors,withdrawing said vapors from said 
zone,continuouslyconductingmeltfrom saidzone further 
to asecond distillation zone,maintaining the temperature 
of the latter suficiently high to vaporize nearly all of 
the remainingzinc therebygeneratingimpure zinc vapors 
of a highertemperature than that of said purified vapors, 
condensing vapors produced in said Second zone,con 
tinuously returning the resultant condensate to said first 
distillation zone therein subjecting said condensate to re 
distillation together with the molten charge,and with 
drawing impure molten metal residue from said second 
distillation zone. 

2. A process according to claim 1,in which the con 
densation of impure vapors generated in said Second dis 
tillation zone is efected on the melt passing to the first 
distillation zone. 

3. Aprocess according to claim 1,in which a layer of 
impure mush forming on top of the freshly molten 
charge is removed therefrom before the resulting meltis 
contacted with vapors from the second distillationzone. 

4. A continuous process of refiningimpurezinc which 
comprises melting a charge of zinc-bearing alloy,con 
ductingthe resultant melt to afirst distillationzone,main 
taining the temperature of the melt in said zone substan 
tially at the boiling point of the zinc thereby generating 
purified zinc vapors,withdrawing said vapors from said 
zone,continuously conductingmeltfromsaidzone further 
to a second distillation zone,maintainingthetemperature 
of the latter suficiently high to vaporize nearly all of 
the remainingzinctherebygeneratingimpurezinc vapors 
of a highertemperature than that of said purified vapors, 
condensingvapors produced insaid second zone,continu 
ously returning the resultant condensate to said firstdis 
tillation zone,whereby the overall purity and weight of 
the liquid zinc supplied to the first distillation zone is 
made to exceed the purity and weight of the incoming 
charge,Subjecting the Said condensate to redistillationto 
gether with the molten charge,and withdrawingimpure 
molten metal residue from said second distillation zone. 
5,Acontinuous process of refining impurezinc which 

comprises melting_a charge of zinc-bearing aloy in a 
melting zone,conducting the resultant melt via a condi 
tioningzoneto afirst distilationzone,maintainingliquid 
communication and preventing gaseous communication 
between Said melting zone and said conditioning zone, 
maintaining the temperature of the melt in said distilla 
tionzone substantially atthe boingpoint ofzincthereby 
generating purified zinc vapors,withdrawing said vapors 
from Said zone,continuousiy conducting melt from said 
zone further to a Second distilation zone,maintaining 
the temperature of the 1atter suficiently high to vaporize 
nearly all of the remaining zinc thereby generating im 
pure zinc vapors of a higher temperature than that of 
said purified vapors,condensing vapors produced in said 
second zone,continuously returning the resultant con 
densate to said first distillation zone,therein subjecting 
said condensate to redistillation together with the molten 
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gharge,and withdrawing impure molten metal residue 
from said Second distillation zone. 
6.A process according to elaim 5,in which a part of 

the ?uid metal flowing from the melting Zone to the 
conditioning zone is forced to return to the former. 

7. A continuous process of refiningimpure zinc which 
comprises melting a charge of zinc-bearing alloy in a 
melting Zone,conducting the reSultant melt via a con 
ditioning zone to a first distillation zone,maintaining 
1iquid communication andpreventinggaseous communica 
tion between said melting zone and Said conditioning 
zone,maintaining the temperature of the melt in Said 
distillation zone substantialy at the boiling point of the 
zinc thereby generatingpurified Zinc vapors,withdrawing 
Said vapors from Saidzone,continuously conducting melt 
fromsaidzone furtherto a second distillation ZoRe,main 
taining the temperature of the latter suficiently high to 
vaporize nearly al of the remainingzinc therebygenerat 
ing impure zinevapors of a higher temperature than 
that of said purified vapors,condensing Vapors produced 
insaid second zone on the melt in said conditioning zone, 
thus continuously returning the resultant condenSate to 
said first distillation zone and Subjecting it to redistilla 
tion together with the molten charge,maintaining the 
amount of condensing vapors suficiently high relative to 
the weight ofthe incoming charge to melt the latter and 
heatthe same to atemperature nearthe boing point of 
thezinc by means of the heat of condensation,and with 
drawingimpure molten metal residue from Said Second 
distillation zone. 
8,Aprocess accordingto claim 7,in which the con 

ditioning zone is maintained in gaseous communication 
with the entrance to the first distillation zone… 
9,Aprocess accordingto claim 7,in which theVapors 

evolved in the second distilation zone are puried by 
a preiminary fractional condensation before being al 
lowed to condense in the conditioning zone… 
10,Aprocess according to claim 9,in Which.zing 

vapors having been purified by a preliminary fractional 
condensationare mixed with thezincVapors generatedin 
the first distillation Zone. 
11,Azinc refiningapparatus comprising,in combina 

tion,means forming a substantialy closed chamber for 
meltinga continuous charge of impurezinc,means form 
inga contiguous second chamber haying means for en 
tering metal vapors thereto,meanS forming submerged 
passages between said chambers for mo* metal to cir 
èuiatè betweenthem means forminga third chamber for 
distillingzincfrom a molten aloy,means for continuous 
1yconducting such molten aloyfrg? said second to Said 
?ird chamber,means associated with the laterfor heat 
ingthe melt therein to substantialy the boilingtempera 
ture of thezinc,meansforremoving the resultant Vapors 
ofpurifedzinc,meansforming a fourth chamber,meanS 
forcontinuousiy conducting molten aloy from Said third 
eiambertosaá fourth chamber,means associated x* 
the latterfor heatingthe melttherein Suficienty t9 distil 
ofnearlyal ofits zinc content,meansfor conducting at 
ies?éonsiderable part of the resultant impure zinc 
vapors from said fourth chamberto said Second chamber, 
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and meansfor discharging moltea metal residue from said 
fourth chamber. 
12 Apparatus according to claim 11,further com 

prisingmechanical meansforcirculatingSaid moltenmetal 
between Said melting chamberandsaid Second chamber. 

13,Apparatus according to claim 11,in which Said 
third and fourth chambers are provided with electrical 
heating means. 

14. Apparatus according to claim 13,in which said 
heating means comprises a resistance element of sub 
Stantialy graphite or carbon material. 
15,Azinc refining apparatus comprising,in combina 

tion,means forming a substantially closed chamber for 
melting a continuous charge of impure Zinc,means form 
inga contiguous second chamber having means for enter 
ing metal vapors thereto,means forming Submerged 
passages between said chambers for molten metal to 
circulate between them,means forming a third chamber 
for distilling zinc from a molten alloy,means for con 
tinuously conducting such molten aloy from Said Sec 
ond to said third chamber,means associated with the 
1atterforheatingthe meltthereinto Substantialythe boil 
ing temperature of the zinc,means for removing the re 
suitant vapors of purified zinc,means forming_a fourth 
chamber,meansforcontinuously conducting moltenaloy 
fromsaidthird to said fourth chamber,means associated 
with the latterfor heatingthe melt therein Suficienty to 
distil ofnearlyall ofitszinc content,meansfor discharg 
ingmolten metal residue from Said fourth chamber,C9n" 
densing means for fractionaly condensing impure zinc 
vaporsevolved in said fourth chamber,means for with 
dravingthe resultant condensate from Said condensing 
means,and means for conveying remaining znc Yapors 
from said condensing means to Said Second chamber… 

16. Azinc refiningapparatus,comprising,in combina 
tion,meansformingafirstdistillationchamber,means for 
introducing molten metal into Said chamber,means aSS9 
ciatedwith said chamberfor heating the melt therein So 
asto distillofasubstantialpart ofits zinc content,*eans 
forwithdrawingvaporsthus evoived,a Sec9nd distillation 
chamber,means for continuously conveying remaining 
meltfrom said first to said Second chamber,means as 
sociated with said second distilation chamber for *eat 
ingthe melt therein Suficiently to distil! of nearly al of 
its zinc content,means for conveyingzinc Y*P9° thus 
evoivedinto contact with melt passing to Sad frst dis 
iation chamber,and means for windraying impure 
liquid residue from Said Sec9nd distillation chamber. 
17,An apparatus accordingto_c*.19 in which a 

weir is provided in Said Second distillation chamber 
betweenüe outlet of said melt conVeyng ?ans and the 
iniet ofsaid meansfor removing iquid residue. 
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